Aging: hypothalamic catecholamines, neuroendocrine-immune interactions, and dietary restriction.
The decline in hypothalamic catecholamine (CA) activity with age in rats leads to a reduction in hormone secretion by the neuroendocrine system, and results in decreased reproductive function, a reduction in protein synthesis, development of numerous mammary and pituitary tumors, and probably contributes to the decline in immune function. Some of these same effects can be produced in young rats by administration of drugs that lower hypothalamic CA activity. Administration of drugs to old rats that elevate hypothalamic CA activity can inhibit or reverse the reproductive decline, increase protein synthesis, induce regression of mammary and pituitary tumors, decrease disease incidence, probably elevate immune function, and significantly extend the life span. Therefore, hypothalamic CA have a critical role in the development of aging processes. When young or mature rats or mice are fed a caloric restricted diet, aging processes are inhibited and life span is significantly lengthened. These effects are believed to be mediated primarily via the neuroendocrine system, since calorie restriction results in decreased secretion of hypothalamic, pituitary, and target gland hormones. The decline in hormone secretion leads to a reduction in most body functions, lowers whole body metabolism, and reduces gene expression, and thereby results in a decreased rate of aging of body tissues and longer life. These effects of caloric restriction can be counteracted by administration of hormones, providing evidence that the favorable effects on aging are mediated by reducing hormone secretion.